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Interfacing With The Analog World

Review of Digital versus Analog :

A digital quantity will have a
walue that s specified as one of two
possibilities such as 0 or 1, LOW or
HIGH. true or false and so on. In
practice, a digital quantity such as
avaliage may actually have a value
that is anywhere within specified
ranges and we define values within
a given range to have the same
digital value. For examples, for the
TTL (Tranistor-Transistor Logic)
circults we have that—

0 volt to 0.8 volt = logic 0"

2 volt to 5 volt = logic '1°

Any voltage falling in the range 0
to 0.8V is given the digital value ‘0",
and any voltage In the range 2 to 5V
is assigned the digital value *1". The
exact voltage values are not
significant, because the digital
circuits respond in the same way to
allvoltage values within agiven range,

By contrast, an analog quantity
can take on any value over a
continuous range of values and most
Iimportant, itsexact value issignificant.
Each possible value of an analog
quantity has a different meaning.

Let's consider the following plot
where the digital codes (2-bit binary

wmbers) along with thelr correspond-

ing analog quanities are shown.

signals, position, rotational speed
and flow rate. n.g.msyslemspcrfunn
all their internal

produces a 10-mv output. This
proportionality factor was chosen
for con

ing
digital eircuitry and d«gltal
operations. Any thatha

to be inputted to a digital system
must first be pul into digital form.
Similarly, the outputs from a digital
system arc always in digital form.
When a digital system such as a
computer is to be used to monilor
and/or control a physical process,
we must deal with the difference
between the digital nature of the
computer and the analog nature of
the process variables. The following
figure illustrates the situation. This
diagram shows the five elements that
are involved whcn a compuler is

2. A.lulog :o-mgnucxnvmu {ADC):

electrical analog
output serves as the analog input to
the ADC. The ADC converts this
analog input to a digital output. The
digital output consists of a number
of bits that represent the value of
the analog input.

For example, the ADC might
convert the transducer’s 300—1000
mV analog values to binary values
ranging from 0001111030} to
01100100(100). Note that the binary
output from the ADC is proportional
to the analog input voltage so that
cach unit of the digital output
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Figure-2 : Analog-to-digital converter
{ADC) and digital-te-analog converter
{DAC) are used to interface a
computer to the analog world so that
the computer can monitorand contorl
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The physical variable is normally
anonelectric quantity. A transducer
isa device that converts the physical
variable lo an electrical variable.
Some common transducers include
thermistor, phatocells. photodiodes,
flow meters, pressure transducers,
and tachometers. The electrical
outputof the transducerisan analog
current or voltage that is
proportional to the physical variable
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For exampie for the analog range
(0-1); the umlwg quantity can have
any value between 0 to 1. But the
corresponding digital quantity is only
‘00 within this whole range.

Interfacing: Most physical
variables are analog In nature and

‘can take on any value within a
continucus range of valucs.
Examples include lemperature,
pressure. lighl intensity, audio

be the temperature of
waier in a large tank that is being
filled fram cold and hot water pnpcs

Figure-3 : Block diagram of an ADC.
Number of o/p legs depends upon
the digitally coded form.

3. Computer :

The digital representation of the
process variable is transmitted from
the ADC to the digital computer,
which stores the digital value and
processes it according to a program
of instructions that it is executing.
The program might perform
calculations or other operations on
this digital representation of
temperature to come upwith a digital
output that will eventually be used
to control the temperature.

4, Digital-to-Analog Converter (DAC):

This digital output from the
compuler is connected to a DAC,

" which converts it to a proportional

analog voltage ar current. For
cxample, the computer might

roduce a digital output ranging
the physical an 0000000010 11111111, which

the DAC converts toa voltageranging
from O to 10V. The block diagram of
DAC is shown in the figure

Let's say that the water

varies from 30°C to 100°C and l.hat
a thermistor and Its assoclated
circuitry converts this water
temperature to a voltage ranging
from 300 to 1000 mv. 1t is 10 be
noted that the transducer's output
is directly proportional to
temperature: such that each 1'C
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Figure-4 : Block diagram of a
4-bit DAC
{Contd. on page 341



COMPUTERS IN INSTRUMENTATION CONTROL SYSTEMS

An instrument is a device for
measuring the value of a quantity.
Bascd on Lhe basis operatin
prineiple instruments arc classifle
as mechanical. electrical and
clectronic ete. In the early 60s
electronic instruments were large
vaccum tube operated units and
the MEASUTement Processes were
time consuming, less accurate and
iess reliable. Afler this due lo the
intreduction of IC and digital
technology., more accurate,
sensitive. small size instruments
are developed. In the 70's all
electronic instruments were
controlled by knobs, switches,
displays on their front panels.

Inthe 80's due (o PC and interface
circuit revolution instruments are
controlled by computers. Asa result,
some Instruments lost their front
panels and buttons by using virtual

block, the physical parameters are
transformed into electrical signals
by transducers, These elecirical
signals are converted Lo mimerical
dala by various lypes ofinstruments
which’ are lin| with controlling
miCroprocessor or micro computer
via interface circuitry. Interfacing
between microcompuler and
measuring instrument is_almost
always done by an IEEE-488
{Institule of Electricaland Elecironic
Engineers USA) standard bus. The
JIEEE-4B8 bus Is a general pur|

interface bus (GPIB) contain both
driver and receiver or iransreceiver.
For the name of its manufacturer it
is also called (he HP-IB (Hewlelt
Packard interface Bus). 1t uses 24
signals. The data transmission /
reception rate is from very low Lo |
M-bytes/sec, RS-232 is another
ch standard interface between

* M. Shorif Uddin

Include low and high level drivers.
for all operating systems (DOS,
UNIX. O /2 el casy to learn,
usmgFr serinterface (GL),
modular 1'orm, portable (i.e. same
for PC or sun workstation). easy (o
debug, cheap and stable.

For the 15t generation PC almost

1 the lcgram [vm GPIB] were
written in BAS entists,
engineers and mhmmus have 1o
wrile a long tedious program for
simple measurcment purpose.

For this reason. in 1983 Jell
Kodosky and other Co-founder of
National Instruments Co., Austin,
USA decided Lo engage themselves
o develop a new software for
instrumentation control. Alteralon,
struggle, they developed a powerful
standard software called Lab VIEW
(Laboratory Virtual Environment

Engineering Workbench). The mast
instrument (V1) concept. lerogomputes  and. seral %n ot Forsion 3 0 aFLan visar
Today's trends in nstruments | PETPRSIEE. his released i 1985, cperaied by
are more complex, more Law L drivers | mostoperati; S, UNIX,
lexible and connected ]wth alow the computeroperatingsysiem | 072 ctc)
computers for controlling, | to communicate e interface
R £ | board. Instrument drivers can ET‘}}Z&?“‘"““"‘E Tonpureuiot e

monitoring, dala analysis and
output presentation.

e to advancement in the
developmentol tesLequipment, now
computer controlled test system is
adopted for (csting [either good ar
bad] equimpment, disereie
components, Integrated circuits, PC
boards in ndustries  and
laboratories. A simpleblock diagram
for such automalic test eqnmpmcnt
{ATE) system is shown i

A mpuler control medern
instrumentation syslem mainly

address therelevant features of each
instrument through a replica of the
instrument front pancl {i.¢, by using
virtual instrument (V1) coneept).

A managing program (i.e.
instrumentation control software)
is always dedicated to supervise the
instruments setling, calibration,
data analysis, oulpul presentation,
storage and transmission etc

Lastly the computer can be
connecled (o Internel network for
communication with other network.

input
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)
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Figure-1

() Graphic user interface: It
uses the virlual instrument (V1)
coneipt whichallows o transform a
real Instrument into another
software based instrument. As for
cxample, a real volimeter can be
translormed into a chart recorder
which is controlled by soflware.

(i) Graphical programming:
Lab VIEW programming uses block
diagrams consisting o icons and
connecting wires.

{iii} Modularity: Complex
programs can be subdivided inio
scveral modules which are
inlerconnected sequentially.

(iv) Instrument drivess: In-
ciudesbul.hlawandhighh.whnner
lace driver

Dntn analysis: Contains
more than 170 analys ;
These are in several major groups:
signal generalion/simulation,
Digital signal processing for spectral
analysis,” Digital filiers for noise
elimination, smoothing windows,
statistics, numerical analysis, curve
ftting ete.

(vi] Data

interfaee
GPIB
or RS-232

<> system

Computer

It may
ally Lo

correlate data graphi
transmission ol

maxim
information.
(vii] Communication: Lab VIEW

Figure-2

consists of the following blocks
shown 1n fig. -
In the DAQ (data acquision}

An  ideal  software for
instrumentation control must have
the following characteristics:—

32 Computer Jagal August 1995

for TCP/1P network system.

{viii) Portability: Lab VIEW runs

on Apple Macintosh, [BM PC
compatible, Sun workstation.

(Connd, on page 34



THE HOME COMPUTING
GROWTH IN BANGLADESH

Home computing certainly not
a new concepl. Perhaps one can
say thatit is as old as the personal
computer itself.

When PCs or what were referred
toinitially as microcomputers were
first. introduced in the early
seventies, they were certainly not
suited for the business
environment as they are today,
Despite being a major break
through in technology, the early
models of PCs were crude,
expensive and had limited use.

In those days many regarded
PCsas either hobbyist kits or game
machines. It should not be
surprising that home usen‘

ANALOG WORLD

(Contd frons page 29}
5. Actuator: The analong
signal from thc DAC is often
tasbimad

Azam

business and the growlh is
reporied to be very rapid.

In Bangladesh computer vendor
tend to put more weight and
attention on corporate and
governmentl sector for relatively
higher profit margin and minimal
sales and after sales service effort,
the home computing though is still
small in terms of market value, has
beenidentified as one of the modestly
growing scgments in the local
information technology industry.

One of the indications of this
trend is the increasing number of
computer retail shops in Dhaka
and Chittagong. The time is not
(hat far  when computer
shall laminate the

typically ¢
were thc early adopters ol‘ PCs.
With the rapid development in
technology and tremendous
improvement in the PC operating

systems and applications, these.

“loys” have made a big impact in
offices and homes today.

The commercial sector has
certainly provided huge business,
and hence. the funds for further
development in the PC industry.
Despite the emphasis on the
corporate level by the PC industry,
the home user segment plodded
along.

Sophistication of the home
users also increased along with
technology developments. This
was further escalated by the
emergence of mobile computers
which allows professionals to bring
part of thelr work home.

The PC software industry has
also come along way since then.
Personal productivity packages
such as word processors and
spreadsheets are much more
complex and feature-rich these
days, enabling professional-
quality work to be done right at
home. Even computer games,
‘which remain as major reason for
PC use at home, have increased in
sophistication.

In martured markets such as
United States. the home segment
does account for significant
percentage of the overall PC

supermarke( of the cities like
consumer electronics.

The anticipated tntroductionof
consumer PCs by major
manufacturers is expected to fan
the growth further within a few
years here. Such products arc
already available in the vibrant
South East Asian markets.

Arguably the majority of the
home computer users in
Bangaldesh are in fact students.
Perhaps, one of the factors
(x)nmhulin?mmisammcgmw(ng
numbeér of computer schools,
training centers, computer clubs
and introduction of computer
literacy syllabus in the English
mediumschools, in the Secondary
and Higher Secondary stages and
establishing of Computer Sclence
departments in the Universities.

The Bangladeshi parents now
feel that it is necessary for their
children tolearn touse computers.
This is certainly a good sign as it
will pave the way to a higher level
ofcomputer literacy in the country.

For more rapid growth of home
computing segment, the
Gi hould the

circuit
that serves as an actuator to
control the physical variable. For
our water temperature example,
the actuator might be an
electrically controlled valve that
regulates the flow of hot waterinto
the tank in accordance with the
analog voltage from the DAC. The
flow rate would vary in proportion
to this analog vollage, with zero
volt producing no Now and 10 volt
producing the maximum flow rate.

Thus we see that ADCs and
DACs function as interface
between a completely digital
system. like a computer, and the
analog world. This function has
become  increasingly meore
important as inexpensive
microcomputers have moved inio
areas of process control where
computer control was previously
not feasible,
References:

(1] Digital systems [Principle and
Applications)— Ronald J. Tocci

12] Digltal Techniques — Floyd

Instrumentation Control

(Cuntd, fron page 32)

To install Lab VIEW in a
computer the memory
requirement:

‘minimum RAM—8MB

minimum ROM—120MB
Conclusion:

To go in parallel with the
modern world, it is essential to
introduce such computer contrel
instrument sysiem in our
industries. For example, ATE
system can be introduce in our
radio/TV manufacturing
industries for testng their final
recefvers. More over, for research
purpose computer control
instrumentation system should be
adopted in our universities and
research institutes.

present duly structure of
computer and accessories. The
Government should consider
::ompuler as tool to hmld a

generation ta face still challenge
of mission critical in the next
century, notasa sourceof revenue.
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ARASALAN

SCO Launches SCO Open Server
Development System Release 5

“Massive computer professionals development scheme should be taken in
Bangladesh to meet the need of the fast growing local IT market”— R.N. RAJA

SCO [Santa Cruz Operation), a
U.S. software company considered
as the world leader in the field of
system software for business criti-
cal servers (used to run critical day
today commercial activities of large
and small arganizations) launched
theirtatest product SCO Open Server
Development System Release 5 in
Dhaka in cellaboration with their
local partner. Technohaven Co, SCO
and Technohaven arranged a day
long seminar at a local hotel which
was attended by local computer
and soflware professionals from
both the government and private
organizations.

The seminar was addressed by
experls from SCO namcly George
Edelmann, technical support con-
sultant, and Philip Dawson, Market
Development Manager SCOisalsoa
leading provider of software which
integrates Microsolt Windows PCs
and other peripherals with all major
UMLK system servers.

SCO, a global company started
its operation in 1979 and is provid-
ing solutions for business critical
servers for the last 15 years. The
company has established one of
the industry's strongest support
infrastructures, with over 6,300
authorized resellers, 100 distribu-
tors and 140 educalion eenters in
80 countries around the world.

SCO Open Scrver Systems are
used In running multi-user, trans-
aclion based DBMS and business
applications. communication gate-
ways, mafl and messaging servers in
both host and client/scrver envi-
ronments, The new SCO Open server
Release 5 combines Mini-computer-

iabili availability with

WANS. easy conductivity with Win-
dows desktops, built in Internet

tion of applications that simplify
and speed up business acuvmes

access and ssrvers. ad-
ministration and management and
super scalability. The Business Criti-
cal Servers of the ninety's which
have out-dated the Minis of the
eighty's arc a new class of servers
that meet the requirements of all

Izations fora multi-functional.
cost-effective and reliable server
platform. These specific servers com-
bine the first atiributes of Minicom-
puter and RISC busincss systcms.,
reliability, availability, serviceabil-
ity (RAS] and scalability with the

givi
and enable them to better under-
stand and serve their customers,
The Open Server procuct family
consists of three groups of products.
The first group is Base Operating
System which includes the multi-
user Enterprise and Host Server.
Systems and the single user Desktop
Systems. The second group, the lay-
cred products consists of the Win-
dows Scrvices Distributed Services,
RAS Services and the Speclal Devel-
npers Services. The Lburd group Ex-

R. . RAJA of SCO Internationai,
lest attribute of the Intel piatform
low total cost of ownership. excel-
lent price/ performance. widely avail-
able commadity hardware, broad
selection of software applications,
ete. Thisnew class of Business Criti-
cal Servers are multi functional,
fast. reliabl

he
chhmcal Educalionai, [nfarmation
and Enhancement Services,

SCO Open server, an advanced
business critical server operating
system consists of two configura-
tions. The Enterprisc system for the
latest advanced networked and cli-
ent/server compuling environrments
and the Host System for traditional
multi-user environments. The Host
System does not consists of the
exclusive networking capabilities of
the Enterprise System. but can be
easily upgraded to Enterprise Sys-
tem when client server capabilitics
are required.

SCO Open Server Desktop Sys-
tem is an advanced single user oper-
ating system for business critical
computing that provides RISC
workstation capabilities and per-
formances on cost-elfective Intel
processor-based platforms. The
Desktop System is excellent at run-
ning client-side transaclion based
appllcauons acms&mg databases,

nformation and ena-

and cost effective.

blmg file, d com-

vel reliabilit
the Intel platiorms superior price/
performance. value and flexibility
in respect of other advanced operat-
ing systems, the most significant

feature of SCO Open Serveris thatit-

accelerales productivity without
obsalating existing business eritical
systems. applications or data,

SCO Open Server Systems. de-
signed speclaily for business criti-
cal computing, provides extensible
networking with existing LANs and

Today's Dusiness Critical Serv-
ers are significantly revolutionizing
business productivity by delivering
all the functions traditionally man-
agied by multiple, incompatible plat-
forms such as transaction process-
ing hosts. application and databasc
servers, communication and mail
servers, gateway servers, and FC
LAN servers in a single efficlent sys-
tem. This unique combination of

services has ushered a new genera-

35 Computer Jagal August 1995

MUNICALIONS OVEr A TANEE Of SErVers
and host environments. The Desk-
top System is used in the present
cnvironments as a highly depend-
able .and-secure business-critical
workstations in private and govern-
ment enterprises, as & petwork man-
agement workstation and as an ap-
plication development platform.
For application developments,
SCO provides a range of products
which allows developers to develop,



debugand deploy SCO Open Server-
system based solutions. Using the
SCO Open Server Enterprise, Hosl
or Desktop System as a base plat-
form, the SCO Open Server Devel-
opment system can be combined to
provide the basic Compler, utilities
and libraries required to develop
hest or client/server application.

SCO UK. Ltd. through their
local partner Technohaven, has
announced that to encourage the
local sofiware professionals, they
are offering SCO Open Server Re-
lease 5 at a very discounted rate of
Tk. 60,000/~ only from their present
limited stock on the first come first
serve basis, The original price is
Tk. 1,52.000/-. This package will
include the Enterprise System and
Desktop System along with the
development system. Anybody
interested to have a demo copy wiil
have to submit 2 floppy disks at
Technohaven

R.N. RAJA regional sales man-
ager, SCO International, U.K. and
leader of the 3-member SCO team
in Dhaka is a computer science
graduate from Canada, He is asso-
ciated with the LT. industry since

‘76and hasserved in Canada. U.S.A.
Middle-East, ASEAN countries,
China, U.K. etc.

As this was Raja's second visit to
Dhaka after two and half years,
while giving an interview to "Com-
puter Jagat® he said that awareness
for computerization has gone up
significantly. Bangladesh hasahuge
potential in the IT field and as it is
located in the fastest growing reglon
of the globe it is obvious thata lot of
developments will lake place in
Bangladesh wilhin a short time,

HBeing a late-comer in
the computer-software field,
Bangladesh enjoys a major advan-
tage.  Whereas in the developed
countries who havealready invested
a huge amount in Mini and
Mainframes have got virtuallylacked
up and struggles to switch over lo
the latest compuler systems, Bang-
ladesh having invested very litUe in
this fleld can now easily go far in-
stallation of the latest PC's, Servers
and other peripherals

During his recent visit Raja has
been in different computer estab-
lishments in Dhaka. He is happy
with the recent developments in

Bangladesh and is going o give a
green signal to his headquarters in-
forming that the SCO products have
a good prospect In Bangladesh.

Raja noticed Lhat acuie shoriage
of skilled manpower exists in the
local computer industry. Highly
trained and skilled muanpower s a
basic requirement ior the rapid d
velopment in the LT. sector. The
Interprenuers and companies will
feel interested to go for computeni-
zatlon if they are provided with Ule
full use of all the features of today’s
advanced soflware systems which
requireshighly skilled computer pro-
fessionals.

He suggested that massive com-
puter prolessionals development
scheme should be taken in Bangla-
desh e meet the need of the {ast
Erowing local market. When asked
whether his company can play a
Tole in this field he replied that his
company does not have the policy to
sct up training centers directly but
Isalwaysinterested to pravide train-
ing through local parmers. Inter-
estedlocal computer companies may
contact the SCO International In
this regard. @

ATM— REVOLUTION

(Connd. from page 40)

ACK-END SWITCH

ADVANTAGES OF THE CONFIGURATION :

BACK-END SWITCH
BANK A BANK B BANK C
pROCEssUR PROCESSOR PI!()CEbSDR BANK A BANK::
PROCESSOR PROCESSCR
| SWITCH |
ATM ATM ATM
ATH ATM ATM ATM ATM ATM
ATM ATM ATM ATM ATM
Fig-5
AT ' AT its awner's data center and dala center is Imked (o the
M Fig-4 switch. The switch fs behind the data processor.

1 the card owner belongs (o anather bank, the

The advantage of this configurations - cach Network
participant is relicved of the burden of having (o bul]d
an ATM management and stz to network

transaction is sent to the Switch for proper routine.
Each data center s driving its own ATMs and the Swilch
never sees the ransactions of the financial institution’s
own .Whena Lo one member in the

function around the clock.
Disadvantage of Front-End Switch Im:lude the
capmtyneeded atth
e in the network and the (ransaction costs for
swttching incurred by participants.
BACK END SWITCH
In a back end switch cach ATM 1s directly linked to

Network performs a transaction al the ATM or another

member, the message is sent to the Switch then routed

to the appropriate bank to obtaln authorizalion, Which
is then relayed back through the Switch to the ATM

* MD, Mokbul Hossain

Senior Exccutive

Leads Carpnrail;l;lud.
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ATM-REVOLUTION

Canctuding part

TRANSACTION PROCESS

Tobegin atransaction, the customer inseris his ATv
card inlo the ATM. The PIN is then manually entered
the ATM keypad by the customer, The ATM reacds um
account number from Lhe magnetic stripe on the back
of the card and the PIN offsel, Then the ATM performs
one of the following proce:

# The ATM sends the account number and an
encrypled or scrumbled PIN In the Host. The Host
verifies that the PIN and card matches and sends an
QK. Back o the ATM. The customer then can béegin his/
her transaclion

# 0Or. The ATM reads the cuslomer number and PIN
entered by customer, caleulates It via a mathematical
formula and compares the resulis with the customers
offsel on the card's magnetic stripe. If the number
matches the customer can begin the transaclion.

1f the number dees not match, the ATM will decline
the customer untl] the correct PTN Is entered. The ATm
usually allows Lhe customer three (3] altempls to enter
the correct PIN number. If the pin number ACOITEC]
after three Loes. Lhe customer is locked oul of the
syslem. The number ol atiempis the cuslomeris allowed
however, is determined by the bank through the software
program
MODES OF PROCESSING

ATM System have three methods of processing :

1. Stand-alone

2. Off-line

3. On-line
I. STAND-ALONE SYSTEM

Stand-atone system are seli-contained systems, In
other words, transactions are performed away from the
Hostwhich mainlains the cuslomer files. Therefore the
enstomers balance san not be verified. In Stend-ulone
transaction, the ATM reads the information from the
M card, which is (information) encoded on
's magnetie sirtpe. It includes the lollowing :
Account Number
Draily withdrawal limits and
PIN Number

All transaclions processed on a Stand-alone ATM
Systemy are stored at the ATM ievel umill a bateh
processing can occur to update the central customer
files. An update is performed once a day, usually afler
busiiess hours, During thisupdate, the daily ransaction
files (s then sent to the Host and the customer files are
updated. In Lhis environment, the customers get very
limited services and the bank also have to manually do
many function to updale customers account.
2. OFF-LINE SYSTEM

Of-line systems receive direction from conlroller
{sub-hosl). The controller receives data from individual
ATMs, process il and bransmits commands lo the
individual ATMs. The controller contain the customer
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BANKING SECTOR

informaton file (which contain the customers balance]
and transaction file. Once a day this file is sent o Lhe
Heosl Lo update the cusiomer account balance. This is
also known as “memo-posting”. It can serve multiple
ATMs and is capable Lo nperating the ATMs whenever
the main compuler is out of service, This envirennent
has substanlal benefils both to the customers and
hank, specially in country like Bangladesh.
3. ON-LINE SYSTEM
In On-line Systems the transaction is faied al the
ATM. The customer data is sent to the Host which
directly updates the customer filewhen the transaclion
takes place.
ATM NETWORK
‘The ohjective of the ATM Network ©
Inereased cuslomer convenience
Reveriue generation/Cost reduction
Fositoning
NETWORK CONFIGURATIONS
The Shared System (different banks or instilutions
can share their ATMs) can be operated as a single
processor o as multiple processor in a distributed
processing network criploying a SWITCH for routine
nsaction messages to the appropriaie Host
[Darabase]
Now 1 by to explain aboui distributed processing
Network.
DISTRIBUTED PROCESSING :
In the distributed processing Network, more than
one data processing cenler is linked via a Swicch.
which routes Lransavlions messages between data
processing centers. Swilching is the mechanism
\hrough which ATM interchungs is accomplished . In
addition (o message routng, the awitch, whichisa
software program usually residing on a separate
compuler. can perform information reporting,
sertlement and processing functions
SWITCH
The basic swilch soltware for is the routing of
message to their appropriale deslinations. Messages
are accepled from ATMs read by the Switeh and
transmitted to the intended processor, The processor
autherizes or denles the requested transaction and
sends the completed massage back through Lhe swilch,
which roules in back o the originating ATM.
FRONT END SWITCH
Several configurations arc possible for the Nelwork
developed arcund a swilch, The Front-End-Swilch is
on in which all network ATMs tic directly o the swilch,
and the linancial inslilution's data cenlers are behind

| the switch

The Switch is in front of the data processor, All
transactions go directly (o the Switch which delermines
the financial institutions holding the customer's aceount
and rovtes the ransaction messages.

(Camid. ont puge 761
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